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ABSTRACT
A retrospective study was conducted to determine the effects of intrathecal analgesia on length of
labor. There have been a number of investigations which show contradictory evidence as to the
effect of epidural (EPI) analgesia on the progress of labor. Combined spinal-epidural (CSE) and
intrathecal analgesia (ITA) techniques have been used to provide effective pain relief for
parturients, but currently there are few data comparing EPI, CSE, and ITA techniques and their
effect on progress of labor. Intrathecal opioids provide immediate pain relief for the parturient
without autonomic, sensory or motor blockade. All are associated with prolongation of labor and
increased incidence of instrumental delivery. A 1995 study reported CSE for labor analgesia is
associated with shorter duration of first stage in primiparas (Campbell et al.). The last two
hundred thirteen uncomplicated obstetric charts were reviewed in a 70-bed Air Force hospital
which currently provides EPI, CSE, and ITA for their obstetric department. The study éonsisted
of four groups: (1) CSE n=76 (2) EPI n=41 (3) ITA n=49 and (4) NR (no regional analgesia)
n=47. Demographic data was also collected. It was found that length of first stage labor was
significantly less for those who received ITA (p<.001) as compared to all other groups. Second
stage labor was significantly shorter for the NR group as compared to CSE (p=.000) and EPI
(p=.006) groups. There was no significant difference between length of second stage for ITA and
NR groups. ITA analgesia shortened first stage most significantly (p=.006) in both primiparas
and multiparas. Stage two was significantly prolonged for both primiparas (p=.047) and
multiparas (p=.012) in the CSE group. Since CSE analgesia during labor is both versatile and
requires less re-dosing of the epidural catheter, thus less manpower hours, implications for use in

anesthesia departments unable to offer a full obstetric regional analgesia service are made.
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CHAPTER ONE
Introduction
Background of the Problem

Pain control for labor and delivery has been a source of debate throughout the obstetric
anesthesia community for several years. The controversy focuses on the effects of the chosen
method of delivery of analgesia on the outcome and progress of labor and delivery. Bromage in
1981 editorialized his opinion that pain relief, for any ailment, has always been provided at a price.
In the case of parenteral narcotic analgesia, dose-dependent relief of pain mediated through
central mechanisms is provided at the expense of central respiratory mechanisms. For regional
analgesia, namely continuous epidural infusion, it provides pain relief in a segmented fashion
without central depression, therefore eliminating the risk of respiratory depression but still
involves a price in terms of complex clinical management, hypotension and bradycardia from
sympathectomy, and a high incidence of urinary retention. The side effects of these methods of
pain control are even more complex for obstetrics. Unfortunately, the obstetric literature contains
contradictory reports on specific drugs, modes of delivery of the drug to its site of action, and
their effect on the progress of labor (Friedman, 1978).

Despite the inconsistent information, regional anesthesia has gained popularity over the
last several decades for use in obstetrics. It is effective, and when properly administered, it is
relatively safe for the relief of pain associated with labor and delivery (Shnider,‘ Levinson, &
Ralston, 1993). There exists an abundant variety of techhiques, modifications of these techniques,
and assorted drug combinations. Several studies have been published advocating one

method over another.




The use of epidural anesthesia for labor and delivery has markedly increased since its
introduction in the early 1930's. The increase began in Scandinavia and Great Britain, spreéding
to the United States in the 1960's (Schussman, Woolley, Larsen, & Hoffman, 1982). In 1982,
Schussman et al., reported that epidural anesthesia was used in ninety percent of all vaginal
deliveries at that time and that obstetricians and anesthesiologists stated epidural anesthesia was
the anesthetic of choice for most women. It is also well documented that epidural analgesia for
vaginal delivery is reported to prolong the course of labor (Chestnut, Vincent, McGrath,Choi, &
Bates, 1994); (Kilpatrick & Laros, 1989); (Wood, Huig-Ng & Hounslow, 1973). For this reason,
epidural infusion of a low concentration of anesthetic has become an acceptable alternative to
intermittent bolus as a method of pain relief in labor. Benefits of this method include stable
continuous analgesia with minimal motor blockade, a reduced level of systemic toxicities and a
decreased incidence of hypotensive episodes (Milaszkiewicz et al., 1992).

Regardless of the regional technique employed, most obstetric and anesthesia providers
agree, anesthesia should be commenced only after active labor is well established. Active labor is
defined as the presence of strong contractions lasting one minute and occurring every three
minutes with concurrent cervical progression of effacement and dilation (Martin, 1990). Lumbar
epidural anesthesia provides relief of pain in both first and second stage of labor by either
intermittent injection or by continuous infusion. The introduction of intraspinal narcotics into
clinical practice has added an enormously useful dimension to epidural analgesia for management
of pain in labor (Hughes, 1993).

In 1976, and then again in 1977, scientists published their discovery of opiate receptor

sites in the rat brain (Pert, Kuhar, & Snyder, 1976); (Atweh & Kuhar, 1977). The fact that high




densities of opiate receptors were concentrated in the dorsal column of the spinal cord,
specifically the substantia gelatinosa, suggested a new mechanism for the analgesic action of
opiates at spinal levels (Atweh & Kuhar, 1977). After animal studies of the administration of
morphine directly into the spinal subarachnoid space (SAB) of the rat produced profound
analgesia, anesthesiologists at the Mayo clinic studied the effect of intrathecally applied morphine
in eight patients suffering from intractable pain of inoperable cancer (Wang, Nauss, & Thomas,
1979). In response to the successful management of acute and chronic pain by intrathecal opioid
administration, twelve obstetric patients in active labor received a single SAB injection of 1.5 mg
of morphine (Scott et al., 1980). The results of this study were not congruent with other studies;
labor pain was not controlled for many of the subjects. Later, in 1981, a similar study was
conducted at American University Medical Center in Beirut, Lebanon, which found that an
injection of 1 or 2 mg or morphine intrathecally can completely relieve visceral labor pain for eight
to eleven hours, without the incidence of motor or autonomic blockade (Baraka, Noueihid, &
Hajj, 1981).

The use of intrathecal and epidural opioids in obstetrics has become widespread in recent
years (Camann, Minzter, Denney, & Datta, 1992). In particular, the epidural administration of
opioids has gained popularity in various settings as a sole analgesic agent or as an adjunct to low-
dose local anesthetic regimens (Datta, 1992). In addition, the use of low dose local anesthetic
solutions in a continuous epidural infusion with an initial dose of intrathecal opioids, has allowed
for excellent analgesia with a low incidence of side effects such as hypotension or motor blockade
(Abouleish, Abouleish, & Camann, 1994). The term used t'o describe this procedure is the

combined spinal-epidural technique, (CSE). The rationale for the addition of intrathecal opioid is




to enhance the quality of the block without increasing the incidence of bothersome side effects.
The addition of an intrathecal opioid may also permit the laboring patient to ambulate during first
stage of labor (Campbell et al.1995a).
Rationale and Significance of the Problem

As stated above, there exists a technique that combines spinal with epidural blockade.
When used for obstetrics the spinal dose usually consists of an opioid, and occasionally, low doses
of local anesthetic, a dose that is considered inadequate for motor blockade. The local anesthetic
is believed to enhance the duration of analgesia (Campbell, Camann, & Datta, 1995b). The
combined spinal-epidural (CSE) block was first described as an anesthetic technique for cesarean

section by Brownridge (1981). Brownridge used two injections in separate interspaces to

accomplish the block. A year later Coates (1982), reported a modification in which a “needle-
through-needle”, single interspace technique was utilized. The principle of the procedure is to |
locate the epidural space with an ‘epidural needle, through which a spinal needle is advanced into
the subarachnoid space. Once the tip of the spinal needle is properly positioned, the spinal dose is
administered, and then the spinal needle is withdrawn. An epidural catheter is then passed into the
epidural space for either immediate or future use (Covino, Scott, & Lambert, 1994). The CSE
technique offers several advantages over other procedures that make it an interesting obstetrical
anesthetic option. It affords the rapid onset of spiﬁal analgesia with the versatility of epidural
analgesia (Abouleish et al., 1994). |

Another consideration in delivering pain relief to parturient women is manpower.
Management of continuous epidural anesthesia is time consuming and requires on-site availability

of anesthesia providers. It may also prevent the anesthetist from providing anesthesia for surgical




emergencies that may arise (Keller & Elliot, 1995). Because of these reasons this technique is
often under utilized. Recall, that in the early 1980's epidural anesthesia was reported to be used in
ninety percent of all vaginal deliveries (Schussman et al., 1982). In 1989, it was reported that
lumbar epidural analgesia, although very effective at relieving labor pain, is actually received by
only sixteen percent (16%) of laboring patients in the United States (Leighton, DeSimone, Norris,
& Ben-David, 1989). This figure was based on a national survey conducted in 1986. In their
study, Leighton et al., hypothesized that the use of intrathecal narcotic analgesia could provide
effective yet inexpensive analgesia for laboring women who subscribed to a health maintenance
organization which was unwilling to pay for epidural analgesia. Their conclusions supported
their hypothesis and the group now offers both intrathecal narcotic and epidural analgesia to théir
laboring patients, with intrathecal narcotics constituting about eight percent (8%) of the labor
anesthetics they administer.

Concerning quality of analgesia, Rust, Waring, Hall, & Nelson (1993) found intrathecal
narcotics to be very effective in relief of pain in the first stage of labor with the major advantages
being no motor weakness, rapid onset of analgesia, increased availability due to less intense
requirements on anesthesia staff and reduced costs. The authors currently use intrathecal
narcotics in accordance with their protocol in twenty-one percent (21%) of their laboring patients.
In 1992, the Department of Defense made the availability of lumbar epidural to all laboring
patients mandatory (Zapp & Thorne, 1995); (A. M. Sloan, personal communication, December 3,
1992). Before this time women who delivered in a military health care facility did so under IV or
no analgesia. When this mandate was issued it put a considerable strain on anesthesia services in

all branches of military service related to the lack of manpower to meet the demands of a new




labor epidural service (D. E. Eickhoff, personal communication, March 12, 1992); (Zapp &
Thorne, 1995).

In response to the increased demand for labor epidural services a study was conducted to
ascertain whether an alternative existed that would meet the requirements of the new mandate,
but not necessarily require an expansion of anesthesia manpower. The study was conducted at a
military facility to measure the effectiveness of intrathecally injected opioids in relieving pain
during the first stage of labor. Results of the study concluded intrathecal analgesia as an
alternative is cost effective, less labor intensive for the anesthesia provider, with patients reporting
they felt well rested for second stage, of which pain control included local inﬁltration for
episiotomy only (Zapp & Thorne, 1995).

Statement of the Problem

Pain control for labor and delivery often produces unwanted side effects such as, maternal
hypotension, motor blockade, and decreased uterine activity. More specifically, epidurally
administered bupivacaine provides effective analgesia for the first stage of labor, but is often
associated with maternal hypotension, which can reduce uterine perfusion, and with motor
blockade, which may interfere with maternal expulsive forces. These unwanted side effects are
due to the non-specific neural blockade of bupivacaine (D’ Angelo, Andefson, Philip, & Eisenach,
1994). An ideal labor analgesic should have a rapid onset and long duration. It should provide
consistent pain relief while minimizing the monitoring time required b}il physicians and nurses . Its
use should not alter the normal progress of labor or its outcome (Herpolsheimer & Schretenthaler,
1994). Lumbar epidural analgesia ffequently fails to meet this criterion (Leighton et al., 1989)

because up to half of the women receiving lumbar epidural analgesia have at least partial motor
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blockade at the time of delivery (Chestnut, Vandewalker, Owen, Bates, & Choi, 1987). Epidural
or intrathecal injection of opioids has the potential to provide selective analgesia without such
effects, because they act on spinal opiate receptors without affecting motor neurons, preventing
motor blockade (Yaksh & Rudy, 1977). With the advent of lowering the dosage concentrations
of epidural local anesthetics, the effects of maternal hypotension and motor blockade have been
partially attenuated. Dose-related decrease in pain control are also experienced. Therefore, the
addition of opioids to epidural infusions has been instituted.

Effects on uterine activity remain somewhat controversial since after several clinical trials
contradictory evidence still exists pertaining to this issue (Miller, DeVore, & Eisler, 1993).
Selective opioid analgesia whether epidural or intrathecal has also resulted in conflicting reports.
However, most studies document inconsequential effects on uterine activity, as compared to
epidural methods, especially when lipophilic agents are used, such as fentanyl or sufentanil over
morphine (hydrophilic). Thus, the issue here is length of labor. How do epidural and intrathecal
analgesics compare in their effects on length of each stage of labor? The effects of these methods
of obstetric pain control on uterine contractions reflects their influence on the first stage of labor.
The effects ofthese methods on expulsive forces reflects their influence on the second stage of
labor. A sum of the two stages signifies total length of labor. The question then, is: what method
of pain control delivery has the least untoward effects on length of each stage of labor and on
total labor?

Purpose of the Study
The purpose of this study is to determine how the intrathecal technique can influence the

length of each stage of labor in comparison to epidural alone or no regional anesthesia/analgesia.




The intrathecal (ITA) and combined spinal epidural (CSE) techniques decrease motor blockade
by providing pain relief through a separate mechanism. That is, the binding of opiate receptors by
the intrathecally injected opioid. Patients receive similar relief of pain through injection of local
anesthetic which stops the nerve conduction of pain, but is also often associated with nerve
conduction blockade of sympathetic impulses causing vasodilation leading to hypotension, and
motor impulses. Blockade of theses impulses in turn interfere with uterine perfusion and maternal
expulsive forces affecting progress of labor. ITA or CSE relieve pain, require less local
anesthetic, and also the CSE offers the versatility of epidural injection later in labor for additional
pain relief .

Preliminary results reported in a study of combined spinal-epidural (CSE) using the
combination of sufentanil (10 ug), bupivacaine (2.5 mg), and epinephrine (0.2 mg) reflect a
decrease in the duration of first stage of labor in nulliparous women (Campbell et al., 1995a). No
studies found in the review of literature focus on the effects of second stage or of total labor.
Further study is required in this area because CSE is a method which has shown to be a cost
effective, high quality analgesic, Which may allow the patient to ambulate and could even decrease
the duration of first stage of labor. The military relevance of this study is to illustrate how a
technique, which is already in practice at a military treatment facility, provides excellence in
quality care without requiring an increase in the manpower of the anesthesia department. In these
times of cost containment and maximal utilization of personnel while simultaneously upholding

highest quality patient care, CSE technique offers a compromise for the challenges of both these




issues.
Null Hypotheses
For this study it is hypothesized that:

1. It is hypothesized that there is no difference in the length of first stage labor for
parturients receiving intrathecal analgesia as compared to those receiving epidural analgesia or no.
regional analgesia.

2. It is hypothesized that there is no difference in the length of second stage labor and
incidence of instrumental delivery for parturients receiving intrathecal analgesia as compared to
those receiving epidural analgesia.

3. It is hypothesized that there is no difference in total length of labor for parturients
receiving intrathecal analgesia as compared to those receiving epidural analgesia.

Dependent Variables

1. The length in minutes of the first stage of labor.

2. The length in minutes of the second stage of labor.

3. The length in minutes of _the sum of the two stages which signifies total labor.
Theoretical Definitions

For the purposes of this study the following definitions of terms and concepts are used.

Analgesia: Diminished sensation of pain, particularly the relief of pain without loss of
consciousness.

Epidural analgesia: Analgesia produced by introduction of the analgesic agent, opioid,
into the epidural space of the vertebral canal.

Spinal analgesia: Analgesia produced by introduction of the opioid into the subarachnoid
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space of the vertebral canal.

Anesthesia: Loss of feeling or sensation produced by a number of agents capable of
bringing about partial or complete loss of sensation. It is induced primarily to permit the
performance of surgery or other painful procedures.

Epidural anesthesia: Anesthesia produced by injection of the anesthetic agent between
the ligamentum flavum and the dura into the epidural space, also called the extradural or peridural
space.

Spinal anesthesia: Anesthesia produced by injection of the anesthetic agent into the
subarachnoid space between the subarachnoid mater and the pia mater, usually produces
differential block of motor, sensory, and autonomic neurons.

Local anesthetic: A chemical agent which produces blockade qf nerve conduction
resulting in transient loss of sensory and/or motor function in a specific region of the body.

Regional anesthesia: Injection of local anesthetics into a particular area of the body to
produce temporary loss of sensory and/or motor capabilities.

Conduction anesthesia: The lack of sensitivity produced by a local anesthetic injection into
the nerve sheath or tissues.

Opioids: Chemical substances which are either endogenous or exogenous to the body that
bind specifically to any of t}}e several opioid receptors and produce some agonist opiate effects.
Opioids can be administered to produce analgesia without loss of touch, proprioception, or
consciousness.

Sensory blockade: The interruption of neuronal conduction of sensory neurons which

produces loss of sensation to superficial and deep touch, temperature, and pain.
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Motor blockade: The interruption of conduction of motor neurons which impairs or
produces inability to consciously move an extremity.

Sympathectomy: The blockade of sympathetic neuronal conduction arising from
thoracolumbar spinal segments resulting in systemic vasodilation, possibly leading to hypotension.

Hypotension: Hypotension is a decrease in systolic blood pressure by more than 20%
from patient’s baseline.

Uterine activity: The frequency of contraction of the uterus and the pressure generated by
these contractions (Miller, DeVore, & Eisler, 1993).

Progress of labor: Increasing cervical dilation and effacement and the descent of the
presenting part of the fetus in the maternal pelvis (Friedman, 1978).

Dilation: The gradual opening of the cervix of the uterus.

Effacement: The thinning, softening, and relaxation of the lower portion of the uterus as
the myometrial fibers relax and become longer; this is to facilitate fetal expulsion during the
second stage of labor.

Operational Definitions
Labor is classically divided into four functional divisions or stages:

First stage of labor: First stage of labor is defined as the time in minutes from the start of
active labor to the time of complete cervical dilation and effacement (Friedman, 1978). For the
purposes of this study first stage of labor in patients receiving combined spinal epidural technique
(CSE) or epidural will be defined as the time of the first injection until complete cervical dilation
and effacement. Patients receiving no regional analgesia will follow the usual definition of first

stage of labor.
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Second stage of labor: The classical definition of the second stage of labor is the time in
minutes from full cervical dilation (as above) to the time of delivery of the fetus (Friedman, 1978).
Maternal expulsive forces: Describes the ability, energy, or willingness the parturient
possesses in participation of delivery of the fetus; whether or not the mother can push the baby
out independently.
Instrumental delivery: Delivery of the fetus through the vagina with a device such as

forceps or vacuum extraction.

Summary

Many aspects of pain control in obstetrics are controversial and require compromise
between the level of analgesia and incidence of detrimental side effects. There has been no clear
evidence advocating one method over another. Using low dose local anesthetics in combination
with a narcotic agent in a continuous or intermittently dosed epidural catheter can provide
adequate relief of labor pain with few side effects. However, the more conventional methods of
analgesia, epidural intermittent injection or continuous infusion, oﬂén come at a cost of
manpower hours, taking anesthesia care providers away from their duties in the operating room
and require higher doses, thus greater expense due to usage of lérger amounts of analgesic agents.
Leighton et al. (1989) found that intermittent epidural injections for relief of pain during labor
requires injections to be repeated every 90 minutes, whereas continuous epidural infusions need to
be checked hourly. These expenses often limit the availability of labor analgesia to patients who
would ordinarily prefer it. Combined spinal epidural technique (CSE) offers a solution to these
problems. It can be instituted to circumvent the under utilization of lumbar epidural pain control

for labor and delivery at a much lower price. Cost effective in terms of man-hours, money, and
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the expense of batients experiencing pain needlessly. The CSE technique provides excellent labor
analgesia with rapid onset, leaving motor function and sympathetic tone intact. The presence of
an epidural catheter allows the anesthetist a great deal of latitude. It can be used to provide a
supplemental local anesthetic dose at the time of delivery. It can be used to administer a suitable
block for cesarean section, if that becomes necessary. It may therefore avoid the risk of rapid-
sequence induction in patients of an already high risk category (Keller & Elliott, 1995). CSE
technique also provides many benefits to the patient as well, other than rapid onset of pain relief,
the patients are not subject to the problems of immobility resulting from lumbar epidural with the
incidence of hypotension and motor blockade. In reports published using CSE, patients have
routinely been allowed to ambulate during first stage of labor without apparent difficulty
(Abouleish et al., 1994). Finally, as mentioned previously, CSE technique may even decrease the

duration of first and second stage of labor.




CHAPTER TWO
Review of the Literature
Pain control methods for labor have long been implicated as one of the causes of
prolonged labor. Whether it be sedation with intravenous agents, caudal block, or epidural
anesthesia, all have been investigated at one time or another to determine their effects on length of
each stage of labor. For decades studies have resulted in contradictory evidence. In 1955,
Emanuel Friedman wrote “that caudal anesthesia, properly applied, does not alter normal labor".
This is in contradiction to the impression held by many and it becomes apparent that the ‘proper
application’ is a vital point. He goes on to conclude that “It is evident that the deleterious effects
wrought by other factors--for example, bony dystocia-- are enhancéd by conduction anesthesia”
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